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Abstract (Basic) : JP 6153970 A 

Prodn. is effected by aerobic culture of microorganisms of 
Mortierella subgenera in a liq. medium under 5~28 (5-20) ppm of 
dissolved oxygen, partic. (l) under pressure and (2) aeration with 02 
rich air. 

Specifically, subgenera of Mortierella e. g. M. elongata IF08570, M. 
exigua IF08571, or M. alpina IF08568, and their mutants are cultured in 
a medium contg. 12-20C hydrocarbons, fatty acids and their esters as 
substrates under 5-28 (5-20) ppm of dissolved oxygen (DO) under 0. 4-3, 
(0.8-2) kg/cm2G with aeration with 02 enriched air at 5-40 (20-30) 
deg. C, pH 4-10 (6-9) for 2-10 days. 

USE/ADVANTAGE - Highly unsatd. fatty acids e. g. omega-3, omega-6 
and omega-9 series including arachidonic acid (ARA), 

dihomo-gamma-linolenic acid (DGLA) and eicosapentaenoic acid (EPA) are 
produced in amt. of up to 1.2-1.8 times the amt. produced in 
conventional methods. 

In an example, in 100 ml of a pasteurised medium contg. 2% glucose 



and 1% yeast extract, pH 6. 3, a loopful of M. alpina IF08568 was 
inoculated and aerobically cultured at 28 deg. C for 4 days. The obtd. 
mixt. was inoculated to 25 1 of the medium and cultured under aeration 
with air contg. 41% 02 at 28 deg. C for 7 days. The cultured cells were 
collected and total lipid was extracted and esterified with anhydrous 
MeOH-HCL The esterified fatty acids contained 3. 80 g/1 of ARA and 0. 38 
g/1 of DGLA, while control gp. aerated with normal air gave corresp. 
rates of 2.61 and 0.20 g/1, respectively. 
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(57) 

^7^ = 1^7 ( Mortierella ) 
ItOT*7^1/7 (Mortierella ) MJSJC 

[«Bg] =yU?^ = U7 ( Mortierella ) 
SO^^U7 (Mortierella ) ffiSir 

T, J&*«*03»??»K»SS r 5~2 8ppm S 
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1 

[n*3Bl] ( Mo r t i e r e ] 1 

_a_) ^(D^r/Uy^ ^ ( Mortierella ) 3£ 

^T, iS*?K^^»^FK*«S*r5 — 2 8ppm 

*SfL£*Sr. ii«trsri:Sr#«f-t-5, fflf*K l IE 
[IB** 4 1 «*ffi*oS#**»£*r 5 - 2 - 0 ppm 

[0 0 0 1 ] 

[S3d±o*Uffl^»] *^}t>;br^V7 ( Mo 
r t i e r e ] 1 a ) l^^/Wr^^Uy ( M o r t i 
e r e 1 la ) ffi«{-K1-5«*«J«:?Uffl Lfc«»i£ic: 

£5^ (J^TPUF A<h-f 5) XHinb^tt^if 

[0 0 0 2] ^It^^^f ^^U7lft»?rffl 

y-y/^i («T\ DGLAt»t5) ZrteCfrk 
i"5 co - 6 3£ PU F A&SSiii-S r i: <b*vC^ 
5 OfcHJBg 63-044891, 4#PJ^ 1 - 2 4 3 9 9 
2) o X, ^/U^ ^i-^JS^fe^ffl^T, fe^igil 
-TZ^klZX '0 a)-3SPUFAT^5^^f^t^y^ 
(HTEPAttS) 4:SS5ti-^r t t>*fl5>rtT 
1^5 M#BSBg6 3 - 1 4 6 9 7) 0 £ ^:^T^u 

^PUF A&mm-tZ- ^DG LA^SS3ti-^r dt^ 
jL^fcB£;ft.T^5 (1#I¥3-'2 5 l 9 6 6. 4#HI¥3 
- 2 5 1 9 6 4) 0 

[0003] ztihco^itimmm&frT^mzfrzm 

(UTDOkirZ) tiPUFA^i^ttSSS^H^ 
cr%^'brL^> e ^ICi^PUF A^ir&i^DO 
coKWicioi^Tfi, 2^-3 ppm cDitt4WlSi^DO^)teia 
F*) tM£lrt £ 7X7t ^g'S 1 5 fl> (Appl. Microbiol. Biote 
chnol., 3 7, 1 8 (1 9 92)), ^ffiTTOffl^S«£ii55L 

O0zftTt£i?X<D&Vtm\z.£Z > pu F A^lro^TI* 



(2) fl*BB3P6 - 1 5 3 9 7 0 

2 

[0 0 0 4] — *\ ^f^xu7lltoJ:9^^ttl^ 

■ftc*Jlir J: 5*«tttt«(0*an cr 5 

(Biotechnol. Bioeng.,_37, 960 (1 99 
1)) o *<DttmhLXs — ieWf-iiffiPflWoflH^EKEiR: 

TO-St^oTi/^ (J. Ferment. Technol.,56, 3 7 4 
10 (1978), Biotechnol. Bioeng.,35, 1 01 1 (1 990)) o 

[0 0 0 5] roJ:5**ttK^StUTK*#tiP&S:+55' 
i-ff & o Jjjfc k LT, l:&*tfco^tfcefeS(OK^ (Biotec 
hnol. LelL.K 49 1 (1 992), Appl. Mi c r ob i o l:" : Biote' 
chnol., 37, 32 (1 992), Appl. Microbiol. Biotechno 
I., 3 7. 3 7 (1 9 9 2), Biotechnol. Bioeng., ^32, 835 (1 9 
88)) tJLXi£j&£frX^Z>tiis &3tf)W&m£fiZ>j:m 

[0 0 0 6] 

y ejr«£*i;i j:^puf A4ia* tDooH« ^? 

^ARA, DGLASrttCftttSPUFASfcli 
[0 0 0 7] 

Sr»fti-*fcfe. DOtSftttSPUFAtofiitc: 

£**JB^TPUFA£8!i§1-S*g\ ifcfrjg****::* 
SitfK^cODO* 5~2 8 ppm {^StfiPi-rtl-f, B&]%0X 
© 5 P U F A SrSS* ft^4IT-# 5 ^ t , £.o3££^£r 

[0 0 0 8] 

[^frfft^tfcf^] jfcftmfc&b^X. -vi^^ - i-ymco 

^ ( Mo r t i e r e 1 la e 1 o n g a t a ) , ~ 
j^r^oLUy • ( M o r t i e r e 1 la 

ex i g u a ) , ^/L^^ ^ - t >/ n <4 y ( M o 
r t i e r e 1 1 a hygrophi la ) , ^ )V=r 
4=.\s7 • T^t'-t" ( Mortierella a 1 p 
i n a ) fOl?r*(f5ri^T't5o 
[0 0 0 9] £ C^JIft:^;:^ e;Ur>fxU7 • - n 
( Mort ierel laelongata ) I 
F08 5 7 0, ^r^U7 • ^ ^r'>^T ( M o r t 
50 i e r e 1 1 a ex i g u a ) I F O 8 5 7 K ^£;U 
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3 

r^3il/7 • t^a7^7 ( Mo r t i e r e 1 1 a 
hygrophi la ) I FOB 9 4 K ^jV=t ^ — U 
V • T^-T ( Mo r t i e r e 1 la a 1 p i n 
_a_) I F08 5 6 8^1tt5rW5rt^T't, Zix 

Amzt^tt^o ^tz±m^mmmxh^^^ 

^^U7 '^ny^^ ( Mo r t i e r e 1 la e 1 
on g a t a ) SAMO 2 1 9 (S&XW^Ir 1 2 3 9 

[0 0 1 0] ^/-c^^i^^Tf^T^^-e/^^^ 
(Mo r t i e r e 1 I a a 1 p i q a ) S AM 1 

8 6 0 (^1^3 5 8 9t) , a i 2 ^muitmm 

( Mo r t i e r e 1 la a I p i n a ) S AM 1 8 

6i osx9F**3 5 9 o^-) mcommmzmtf z> - 1 
[ooii] mm.m$tfet L-m. (x«u y 

[0012] &mmt utst -r^ k^y^^ 

h\ ^ fvuj* # >"t?vu^— h (MM S ) , N-^A- 
-N ?/ -^^y-N-^^y^ 7r ^ y (NTG) 

-?*>&^U flS^T 
[0 0 13] **Mlr{$ffl$ix5S^*riS#i-5fci6Ii 

7 ^ ^ h— ^-yu- o, # n _ 



t3J ^?6 - 1 5 3 9 7 0 

[0014] mmmt ltii-stt k >% g^s^*^ ^ 
* x ^^^ #ifs/BL =— >*7^;/y # 

[0 0 15] Ztih0>#M&ftl*fc&m(O&^t:&Lft 

ttO. 1-3 011%, »^L<(ii-i 01t% S 
*Stt0. 0l-5lf%, »^L<f±0. l-2lf 
%c02g^ir-r^O^fi:^ o H*^Sfj;5-4 0 c C; 
L<tt2 0-3 0'Ci:U EPA*fiIS-t-5»tUi»* 
Kill 0-2 0°Ct-tZ> o Se>WSFifi(DpHtt4-l 
0, #SL<tt6-9£LTJ£*Srfr5. ««W:ii«2 

[0 0 16] *^[:io(^puFA^)4I^ 
ii-**£fcat>, @fitt^PUFA£OSS^i:»t 
SltmS, fciitfG,-6SPUFAOSKtL 
Til, rh7f^y, — ^l^-T-'^^, ^^t^^co 

#<^i£ 12 — 20 (Dj^it7^m. fh7f^yg, -^^-^ 
# l/^L ^ * ^ V^-^|Sf*£ 12-20 (om%h 

m . imm^xr/^ xmmst&mist&ftkLx^ 
tfiftfli (#]x.i^y — ^si, ssnjffi. -^v-jft) 

[0 0 17] PUFAC0JRa£r£]±£ 
W*^, ^^l 3 ODO^r5-2 8ppm CSWLoog 
-^^^> ^ <^ ?t < fc ^(rii^co 2 oco^&^s ^-gjj 

rt^EE^fiO. 4 — 3 kg/cm 2 G, »^L<il0. 8-2 

[0018] sfcauo*&t L-cii, a»s«^ffiK* 

:<Ol, K**{tSftoR*»«tt2 5-7 7 
%, »*L<fi2 5-54%«rS9:*i-Si:J:^ 0 4fcr 
<D*fe£3£J£-r£*§£\ »#?K^coDOJi5~2 Oppm 

;£?£|}*&T'<b, ^iznmm LXh^^^K^^txn 

^CO^lMtlii^*, 0. lvvm (¥-{4vvm : N 1 / 1 - b 
r o t h/min , WTi'^TISltS) L < (i 



(4) 



^?6- 1 5 3 9 7 0 



0. 5~2 vvm (DffiBB"CtT>fc9o 

[ooi9]*«wm iw<opuFA^»iit5fc 

#LT, Kftrt^aftt-r^PUFAS-'&^r-t-SJffiK^ 
roJ&*B{to^ iifto^SttiJ:!) 

[0 0 2 0] 

3)10 Omt.^5 0 0mLx/H/y-7^ — 77 7 
1 2 0°CT2 0»8iLt D ^r^u 
7 * T/Ufcf-J- ( Mo r t i e r e 1 1 a a 1 p i n 
_a_) IF08 5 6 8^rie^tiU u^nv^- 
# — (1 0 0 rpm) \z± 9 2 8°CTM BfcltggBitSU ^ 

ife£r5 0 L^®#W I- 2 5 LftiA^, 1*2 0°CT2 0^ 

[0 0 2 1 ] »«iS(ODOiS»t(OiJ 



70 



(pH 6 



* 20 



^MmCX^tti^ftLS^ 1 1 ppm , 10— 15ppm, 1 
4-1 9ppm iztjtZXoiz* a«t*^K5R»*«rnau 

4 1 fi5 1 %T'fco 7t c 3>hn — 'KiaSflifOffiSt 
(S9fl«2i%) «r«*Lfc 0 t^ixoW^fc 
ig#&£2 8°C, «»Il]Gft2 0 0 rpm , il^Slvvm 

^1-5 BICIt 1 B3fc9;//v=— 1% 

Ltz a »«^ifiia^J: 9Bfr$riHliRL % +5^^7k^L/c 

1 0 5t:T-2^PJJ»ttUTK*Bft:Sr»fc 0 
[0 0 2 2] 9 > ^ dp^A-^^ /— ^ • 

-Tkco-m^m&zm^^B 1 i gh&Dy -&-tcow- 

affile* oT8MB«f*WHi. £ ^rn^Mzfc^ / - 
^-tSK (9 5 : 5) £/Bi^T2 0°C(CT 3B#ra^a^-f 
5*^^ e i:oT7 ! f L y^^^7 : ■/WbL, 31— yvWT-ttffiLT 

[0 0 2 3] 



1 













(%) 


30 


41 


51 


21 


DOM 










»#S£*cOft{£D0(ppm) 


6. 6 


10. 5 


14. 2 


1. 1 


^^fS^cpftffiDO (ppm) 


10. 5 


14. 9 


18. 0 


7. 8 












¥£JKS# (g/L) 


18. 9 


19. 8 


19. 2 


16. 6 


J8JB«S» (g/L) 


9. 17 


9. 52. 


9. 30 


6. 55 


ARA (g/L) 


3. 77 


4. 01 


3. 80 


2. 61 


DGLA (g/L) 


0. 39 


0. 38 


0. 37 


0, 20 



DO£6-llppm iZfflfiKDm^ ARAT4 4 
%, DGLAT9 5%, DO£lO— 15 ppm lZ$m<D 
*£\ A RAT 5 4%, DGLAT'9 0% DO £14 
— I9ppm lZfflffl<Dm&, ARAT-4 6%, D G L AT 

85%. &*±m-B:frmxi,tz 0 
[0025] mi&m2. tf)\>^~-7, 2 %, m&=^** i 

%£^iriSift (pH6. 3) £5 0 L»**«fJw2 5 LT 
tti&* % 1 2 0°C-C4 0#SK, ^Sm, KJfiffJltm 
tt^f^L/c^/i^^mU^ .^^v-^'x ( Mq r t j 

e r e i 1 a e x i g u a ) i F O 8 5 7 1 (Dwlig^; 
8££5 0 0mLJ£«Lfc o **^ffi"CJii§#?i5cr>DO^, 
*£#0:£»^*rili;T5 — 1 Oppm , 1 1 — 1 6 ppm , 



17-2 2 ppm. 2 3-2 8 ppmOKHi #5 «fc 5 

[0 0 2 6 ] *>/j^M, ro«-&OrtiEfi«-^*?jO. 5 
kg/cm'G, &n. 2kg/cm 2 G, 2 . Okg/cm 2 G. fa 
2. 6 kg/cm 2 GT^>o/c 0 = > h a — yHl^JETi^# L 
fc e 3tc*3{5jixo4i'&t>, J*J*ffl.S2 8°C* ft*£[H]3E^:2 
46> 0 0 rpm , il^^^ 1 vvm il^<^ft=T 7 B fStoi&^£ 

ft^tzo ~£tz, Mt&&\i tmmc^ JS« 1 -N- 5 H @ <£> ^ 

fc e S2^(0*S**r^f 0 
[0 0 2 7] 
* 2 



»^W^/£^3 (kg/cm* G) 0. 5 



1.2 2.0 2. 6 



0 
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¥f&l¥-6 - 1 5 3 9 7 0 



i&* c Pcog:{£DO{ppm) 


5. 0 


12. 5 


17. 0 


23. 2 


1. 


1 




9. 8 


15. 4 


21. 3 


27. 5 


7. 


8 


KMX ft (g/L) 


18. 9 


20. 7 


21. 1 


17. 5 


16. 


2 


ttJEJfttt (g/L) 


7. 46 


8. 20 


8,25 


7. 01 


6. 


56 


ARA (g/L) 


3. 06 


3. 63 


3. 72 


2. 86 


2. 


55 


D5.LA (g/L) 


0. 32 


0. 41 


0. 43 


0. 31 


0. 


24 



[0 0 2 8] m2frhWhfrtji£o\z.^is Vv-Mz.it 
^ DOS: 5— 10 ppm \z.Mfa<DWb&, A RAT' 2 0 
%. DGLAT'3 3%> D O Sr 1 1 — 1 6 ppm Izfamco 10 
*£\ A RAT 4 2%, DGLAT'7 1%, DO Sri 7 
— 2 2ppm ^»JSP(0»^ ARAT4 6%. D G L AT 
7 9%, DO£2 3-2 8ppm fc»m<D«<£. ARAT 
1 2%, DGLAT2 9%, **tIfi^Lfc e 

[0 0 2 9] Hjfegil 3. — ^Q. 5%, 

ffl2%, S£«::x:*;* (pH6. 0) £5 0 

L^^#|f 5^2 5 Lffi&^ 1 2 0°CT2 Oft&M, ft 

(Mo r t i e r e 1 1 a e 1 o n g a t a ) 
I F08 5 7 0<E>ltflJS*?jS5 0 0mlS-^«Lfc o *HliS 20 
#lTte, ^#^coDO^±S^co^r^$raCT 1 1 — 1 * 



*6ppm, 2 5 — 3 0ppm, 3 0 — 3 5 ppm JdftS J: 9 

0»*»*(i*/r«?j4 3%, S8l%, ^9 5%Tfoo 
fc„ ^> h D-/Wia^602S^ (i»8S2 1%) 5ril 

[0 0 3 0] ^T;ruD»^4>iS*ffig2 8°C, 

#[sl*s!ft2 0 Orpm % 1 vvnu firt^Eo^ftt' 

7 BM»*£tT«£ofc 0 St S*l-5 0IHft *• 

^^CT^^J^^nLT^L7t 0 ^JgflTi 
1 ^1^^^feT®fr0iR^J:i/IIK^^^/i-collM^ 

[0 0 3 1 ] 

3 



(%) 


43 


81 


95 


21 


Doie 












J&#$£ + <aftigDO(ppm) 


11. 0 


25. 4 


31. 


0 


1. 4 


JSSSS't'OftKDOfppm) 


15. 3 


29. 9 


34. 


4 


7. 6 














(g/L) 


19. 8 


15. 6 


12. 


3 


16. 7 


SSJIiJISK (g/L) 


9. 52 


7. 49 * 


5. 


88 


7. 98 


ARA (g/L) 


3. 83 


2, 85 


2. 


00 


3. 03 


DGLA (g/L) 


0. 42 


0. 33 


0. 


25 


0. 36 



[0 0 3 2] S3^P>egb^<t5l^ **W&TDO 
Sri 1-1 6 ppm i-SJfl§PL7tS£\ nyh- A^it-c 
ARAT2 61 DGLAtl 7%41f^l/: 0 
L^^L, DO?r2 5-3 0ppm MfflLfcf^ARA 
T6%, DGLAT8%(D41tg/>\ ^!:, DO£* 
3 0 — 3 5 ppm C»Lf;I^iARAT'3 4%. DG 
L A T 3 1 %<OfiEft«'>*SiBr ofc. 

[ 0 0 3 3 ] miwM4 . ^l/j-^o, 5%, ^-y — ^ 

fa 2%, i%£^tr«ift ( P H6. 0) ^50 

L^#tfJ^2 5 LTttiA^, 1 2 0°CT'4 0»gI, 

^ D 7-f7 ( Mortierellahvgrophi 
1 a ) I F05 9 4 1 C0ffil«#fK4r5 0 0mLS«Lfc o 

a 



— 13 ppm, 2 8-3 3 ppm «£ 

[0 0 3 4] ^^^IC, ro«^OrtJEttS§0. 9kg/ 
cm 2 G, *?J3. 2 kg/cm 2 GT£>ofc 0 ^vF^/K^E 
TiSftLfco &&{^c0^t>, ^S^I2 8°C, ^ 
fn]3E^2 0 0 rpm , il^fr^^ 1 vvm il^co^^T 7 0 FM] 
*&*£?Tfcofc„ Sfc, HJ£«ii:ra«}L 1 - 5 

ofc 0 ±S#^, Ht£0»Jl irf^^O^&TM^lHjiRio^o^ 
[0 0 3 5] 



ft f*0M£ 
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9 

mmtsftjzti (kg/cm* g) 


(6) 
0. 9 


3. 2 


0 




JSfl^OftffiDtHppm) 


9. 2 


28. 5 


.1, 4 




iSft^coSi^DO (ppm) 


12. 9 


32. 2 


7. 5 




&mmft .(g/D 


22. 3 


16. 4., 


17. 2 




ttnantt (g/L) 


10. 9 


8. 02 


8. 41 




ARA (g/L) 


3. 92 


2.49 


2. 78 




OGLA (g/L) 


0. 90 


0. 67 


0. 69 





KS?6 - 1 5 3 9 7 O 



[0 0 3 6] «4*^^5>^ii5l-s *f«i£tDO 
£9-1 3ppm CMlfcS^ = K n— yuMJt^A 70 
RAT-41%, D G L AT 3 0 Lfco L 

A»U DO£2 8-3 3ppm fzSJ^J Lfcl^ttAR At 
10%, DGLAt'3%^)4It»>^g:ofc 0 

[0 0 3 7] ' glliSgllS. ^Vl^-;* i . 8 %, Bftxdp- 
stV7faO. (pH6. 3) £5 

0 L*J&*W^2 5 Lttt^s 12 0°CT4 0»S 

• ^ny^/^ 7 ( Mort ierel laelongat 
_a_) SAM1 8 6 0coSfrlS«?SS:5 0 0mLa«Lfc o * 



*-l 7 ppm cojEiairTi^JzJ^ 

[0 0 3 8] ib&^t^ :ol^i!8Sf^2 5 
%, F^EEfi&jO. 8 kg/cm 2 GT£?ofc 0 3>hn-/Hi 

t^S2 8°C, ««2|3G»2 0 Orpm , iIMJ;l vvm ii«C 

[0 0 3 9] 

5 









iS^^OftlSDOfppm) 


13. 1 


1. 6 


^# [ f l ^fe^D0{ppm) 


16. 6 


7. 7 


^Mfr (g/L) 


22. 3 


17. 2 


(g/L) 


10. 2 


8. 03 


DGLA (g/L) 


3. 72 


2. 94 


ARA ( g / L ) 


0. 95 


0. 80 



^i:Jt^TDGLAT2 7%, A RATI 9 %^S^ 

[0 0 4 O]iSM6 1 _^-^o. 5%, ^-y-^* 

ifi2%, SiS^** ! %£-^ttfgJft (pH.6. 0) £5 0 
LSi*#1f i-2 5 Ltt52^ 12 0tT2 0j^m ft 

$ ( M o r t ierel la elongata ) 
S AMO 2 1 9<£fiJiS*?£5 0 0ml$H£«Lfc o *«K 
S=Ttt, ««?K(ODO^iS*0^:»3Pfl$:ai:T2 2-2 40 
7ppm S-7iS±5(-. a«+0&*»&ii£*WrtJE# 
T?H8lt. 



[oo4i] - com^co mmmmiLfo 2 9 

%, rtJEfcMSl. 5 kg/cm* GTfcofc. n > h u — /ufi 
il^-O^ (S*»g2 1%) £SJEETil^L7t 0 # 
ib\ ^-f*t<0»^t>iS#JSLS2 8°C, }S#[h3^SS:2 0 0 
rpm , lvvm il^cD^T 7 9 f^#£^T^o7t 0 £ 
fc, 1-501 {dfi, 1 B ^fc 9 ^>^-7 l 

^-T^U: 0 ^6(r-^^^:£^:i- 0 
[0 0 4 2 ] 

6 



DOM 

tg^^^coftffiDOtppm) 22.5 1.4 

coS^DO (ppm) 26. 2 7. 6 

I* (g/L) 21. 4 17. 3 
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11 

mmm (g/D 

ARA(g/L) 
DGLA (g/L) 



(7) 

10. 5 
4. 09 
0. 63 



/H-it^AR AT 3 2%... DGLAT*5 4 



^M^6 - 1 5 3 9 7 0 



12 



8. 13 
3. 09 
0. 41 



ms:fisif?4 i m^pr2 - is - 9 Tyn-juff 

^302 



(72)*W# feyc ft til 

*RBff H AWft*»TSf#^ 8-15 
(72)j8K# UU B3 3^ 



